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Abstract 

PURPOSE:To obtain the subject composition having a low die 
lectric constant and a high-frequency constant, also having a 
favorable electromechanical coupling coefficient, easy to pro 
cess elements therefrom, and free from environmental probl 
ems. 

CONSTITUT10N:A piezoelectric ceramic composition of gene 
ral formula (NaXK1-X)(Nb1-YTaY)03 (0.2<=X<=0.8; 0.0<=Y<= 
0.5). Besides, this composition is incorporated with 0.01 -2.0w 
t.% of at least one kind of primary transition metal compound. 
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(57) [SI!)] 

(Na,K H ) (Nb K Ta Y ) O 

3 

0. 2^X^0. 8 
0. O^Y^O. 5 

©tBHtf*. ££1- ±iE©EEfMB3§IM£ ! l&K*H' 

t, si-a»ARft*trtfc^*©ii>a<t ! bi«ft» * 

0. 0l~2. 0 2ft 9« lw& * <fc 5 ttP\GT 
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[11**1] (Na x K,. x ) (Nb,. v T 

a y ) 0 3 

-e^sn, ao, mts-jK^cx&tfYa*. 

0. 2^X^0. 8 
0. O^Y^O. 5 

fflttWO. 0 1-2. 0M%fc£*.fc'3fc*J£T 
[000 1] 

[0 0 0 2] 

0EttB§§&ft«l) ill. «£*<fc9. ^>KS?;io 

(Pb (zr, Ti) o 3 ) z&mttzmm 
[0003] -ebr. cnswEm^ssafiit^ttT, 

WAtf, Pb (Zr. Ti) Oj'©Pb©-8?SBa, 
Sr, C afcHw-faOTcSlTfi&Ufct)©. 
Pb (Zr, Ti) 0 3 IC*Hfi£^tLT, Pb (Mn 
l/3 Sb 2/3 ) Oj^Pb (Mnl /3 Nb 2/3 ) 0 3 £@ig£ 

[0 0 0 4] 

LJ:3 &■««■] LA>U Pb (Zr, 
T i ) 0,*±llJ« £T4±Kli»©E««SHaj**K 

t/h x fffl v»s tttsgSTft^t ^ 5 ibjisaa***. 

[0 0 0 5] *&, ?^>BS?*3>»ftTtt, ^©)3 
&ft£fttt 2 0 0 0Hz • mggTfc 0 . 0Jx.tf. 1 0 

< tz»mtf$> 0 . mitfmmzti z> tut ma** 

[0 0 0 6] S&fc, ffiJ5E*ta&KT*«PbS:6 0 

[ooo7] *m%w\t, ±.&?m&zm&;-tz>h<D-? 
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: (Na,K w ) (Nh,_ Y Ta Y )0 3 
T'g3tt. AO. ffifE-JKir.'PWX&tfYA*, 
0. 2^X^0. 8 
0. O^Y^O. 5 

[0 0 0 9] *M&2 0)3i9i<DEmi&itlSm 
^•O^JtKfbl**, *O^#**«0. 01- 

2.0 as% fc<t*«t 5 i^rmto Litz.iL t 
T5. 

[0010] 1 raxRosmviuAttiz^ifa 

T. X'CffefotNaWtM*) £0. 2~0. 8 i 

[0 0 11] Y (f&toS-TaOtMf) $ 

0. 0-0. StLfeCDH. YA*0. 5$-®A-5<t^ig 
C*tt*£E«tt!i«*t)n. Elffli LTfflffl&fC&f 
5 d <fc < fc« -C t 

[0 0 12] *^2©?gHJ©/E^^ffi6£!fe 
fc&flDf 5J.'5KLfc©}i, TiO;, MnjOjfti'ffl 

[0 0 1 3] -tbT, ZOMtinmSZO. 0 1-2. 0 

aa^cDigHtbfcwtt. ^jjd»a<o. oias%*si 
EE«fc&tetA,£a«sftr, s&. 2. 

*»HWTft<ft*ci, ftc^±cjfcirr*;r&a«Eit 

[0 0 14] 

[0 0 15] ST. tJUSSSWfcLT, K 2 C0 3 , L i 2 
C0 3 , Na 2 C0 3 , Nb 2 O s , T i O,, Mn 2 0 3 £ffl 

*u z.n<oo\}mwm*&i \z*-t£?mmtuz> 

«fc 3-lCff * UT, #-;i>5 HT» 5 B^KSSCS^ 
L, »6nfciB-&«t<tjiUfc«. 7 0 0-9 0 0*07? 

4 0/y->aO^5H*iitT&SiraE* 
fTofe. JfclC, rni£ 7 5 0-1 0 0 0kg/cm2(D/£2i 
TBS 12 mm. iPSl. 2mnCDRffilCfiE)gLfc^. 10 
0 0-1 2 5 0*COiUETft**ff«tV>. flSSnfi&ft 
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[0 0 16] ZLT. ;L©B*S§R«©SBS {M3M) 

S«£J&£l-fcft. 1 5 0~2 0 0 < C©«g^'f;H'T 
3-5 kV/mm©ia8JtmEE£3 Oft^MnLTtflMiS 

[00 17] ^-LT, CtX^CDSS^ffi^Rffi <tt*» 
fcO^T. JtBMMS (e r) , &*lR]&l«»*#fll©ig 



iuc&t****uM*tt£ffft (kpr^kd . mm 

%.&RVXMfttiL&<D&&mtm f - T C £)»J£ Lfc. 
*©tt*&* 1 ft*. ±IE»tttt. -f>tf-y 

>*8«£g§(cJ; D#M8ft&tfK#Mttlc*Me 
U WW!;: «fc 
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[0 0 19] gltC^Ti'SlC, Z.<D%W<Dmi&MlZfr 
^•SfcttflfctHiTH, er A* 150-400, Kptf 
2 7-48%, KtA<3 3~5 0%, Jf&&£l&A<3 3 
9 0-3 5 2 0, f -TC*«-2 'o 0-+ 1 5 0 ©«6H 

»TttWWt*o fc, *Htt*£*>&«#ll 
SnxfcO. Ao, ti^JU7tt*ftlMttl6fffttfft 

[0 0 2 0] &&. ;Hra9J©JE«88*&l&lfett. ±K 
*JS«£IR*Sn6fc©Ttt&<. &91©gg©tSBl*3 
IC*t»T, *©*lJ&£^fc<*#3££A<i>JfiET**. 
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[J8W©3»*] ±Mi©ieitC, *■» 1 ©BBOffittB 
H&j&tttt. (Na x K,. x ) (Nb K Ta y ) 

0 3 T-g£*l, AO, fif|fB-®S't l ©XRU;Y*t, o. 
2gX^0. 8. 0. 0=£Y=S0. 5 ©$EBlC*-5«k-5 

&& v & ©ffi*sasgiifi)c«jT«ffi^^<6 o fcfs^m^ t » 



**«IS£«ft£»4 - <bA<T-#4. 
[0 0 2 2] **. *B£2©89J©EttB8g«j£4tl 
tt, 3(«jB l <05SW©fl£«BSMarit«t. SSfc, Sfl- 

A<0. 0 1-2. 0fi*Xfcfc4«fc3fcffl£T?SttlUT 
V*4©TT, ±E£ 1 ©3BW©BE«B»iarii* «k 0 fo $ 5- 

i;aE«ttKam;^«B»»«***4 d t A<pjfgK& 

[0 0 2 3] L-fcA<oT. *mH©EE«WMlJ£ftK: 
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[0 0 2 4] *£. Hjft»ft*3Wi63l5©^^>K^^3 
>»»»©BE««»aflctt«tO*#U (ttl. 5 IS) £ 
t*6, Ei;#fiffifc»£rf4*?£»«t5tLfc« 

-ero^-ft op*) A<m. sftc&o. 

It, ^ini±©WHfcetfr4Ci*n>Hfefcft4. 
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